Here, we introduce the protocol for small-scale and simple subcellular fractionation used in our recent publication (Taguchi et al., 2013) , which uses homogenization by passing through needles and sucrose step-gradient.
2. The concentration of sucrose buffers is based on "percent by weight", i.e. sucrose concentration (%) = 100 x sucrose (g)/[sucrose (g) + water (g)].
3. Then, take necessary amounts of sucrose and dissolve it in purified water. Usually, measuring the actual concentration is not necessary as long as the amounts of sucrose and water are correct. If necessary, we confirm the actual concentration with a portable refractometer.
4. After preparation of the sucrose solution in water, we measure the volume and add 1/250- a. Carefully pour the sucrose buffer not to agitate the interphase too much. Tilt the tube, put the point of the pipette tip just above the surface of the lower layer in the tube and carefully push out the solution in the tip to let it slowly float along the wall.
b. Intervals between interfaces should be distant enough to avoid contamination from adjacent interfaces during the procedure of harvesting the concentrated organelles. c. As optimal sucrose concentrations of the layers for separation of the organelles of interest seem to vary between cell lines, modify the combination of sucrose concentrations according to the distribution of organelle marker proteins until the most suitable combination is found. 7. Ultra-centrifuge the gradient at 40,000 rpm at 4 °C for 1.5 h. We used a Beckman SW50.1 swing rotor and a Beckman L8-80M ultracentrifuge.
8. Upon ultra-centrifugation, fractionated organelles are condensed between the layers and visible as "milky-white" bands in interfaces (Figure 1 ). As the sample presented in the figure was prepared from a 100 mm-dish, the "milky-white" bands are more clearly visible. 9. If the purpose is just to evaluate distribution of a specific protein of interest in the fractions, we usually dilute the collected interfaces with 300 μl of PBS with 30 μg of bovine-serum albumin as a carrier protein, and then subject this to methanol/chloroform precipitation (Taguchi et al., 2013) . Dissolve the proteins in 1x sample buffer and boil for 10 min to make "fractionated" samples. 
